Oxidative stress as regulatory factor for fatty-acid-induced uncoupling involving liver mitochondrial ADP/ATP and aspartate/glutamate antiporters of old rats.
Palmitate-induced uncoupling, which involves ADP/ATP and aspartate/glutamate antiporters, has been studied in liver mitochondria of old rats (22-26 months) under conditions of lipid peroxidation and inhibition of oxidative stress by antioxidants--thiourea, Trolox, and ionol. It has been shown that in liver mitochondria of old rats in the absence of antioxidants and under conditions of overproduction of conjugated dienes, the protonophoric uncoupling activity of palmitate is not suppressed by either carboxyatractylate or aspartate used separately. However, the combination of carboxyatractylate and aspartate decreased uncoupling activity of palmitate by 81%. In this case, palmitate-induced uncoupling is limited by a stage insensitive to both carboxyatractylate and aspartate. In the presence of antioxidants, the palmitate-induced protonophoric uncoupling activity is suppressed by either carboxyatractylate or aspartate used separately. Under these conditions, palmitate-induced uncoupling is limited by a stage sensitive to carboxyatractylate (ADP/ATP antiporter) or aspartate (aspartate/glutamate antiporter). In the absence of antioxidants, the uncoupling activity of palmitate is not suppressed by ADP either in the absence or in the presence of aspartate. However, in the presence of thiourea, Trolox, or ionol ADP decreased the uncoupling activity of palmitate by 38%. It is concluded that in liver mitochondria of old rats the development of oxidative stress in the presence of physiological substrates of ADP/ATP and aspartate/glutamate antiporters (ADP and aspartate) results in an increase of the protonophoric uncoupling activity of palmitate.